A series of new 6-aryl-3-(3,4-dimethoxy-phenyl)-2-phenylsulfanyl-imidazo[2,1-b]-thiazole (5a-c) and 6-aryl-2-benzenesulfonyl-3-(3,4-dimethoxy-phenyl)imidazo[2,1-b]-thiazole (6a-c) have been prepared and characterized by analytical and spectral methods. The title compounds 5a-c and 6a-c were obtained by the reaction of 4-(3,4-dimethoxy-phenyl)-5-phenylsulfanyl-thiazol-2-ylamine (3) and 5-benzenesulfonyl-4-(3,4-dimethoxy -phenyl)thiazol-2-ylamine (4) with various phenacyl bromides in anhydrous ethanol. These newly synthesized compounds (5a-c and 6a-c) were screened for their anthelmintic and anti-inflammatory activities, where they have displayed better activities.
Scheme 1 Introduction
A lot of work on the synthesis and biological activities of the condensed imidazo[2,1-b]-thiazoles has been reported since the discovery of novel broad spectrum anthelmintic, tetramisole. 1 It is interesting to note that not a single drug better than tetramisole has been evaluated till now among the derivatives of imidazo [2,1-b] thiazoles. Imidazothiazole derivatives have been shown to display potent antitumor and fungistatic activities. [2] [3] [4] [5] In continuation of our work on nitrogen containing bridgehead heterocycles, 6-8 herein we report synthesis of sulfides and sulfones of thiazoloimidazoles expecting them to exhibit better anthelmintic and anti-inflammatory properties.
Results and Discussion
The synthetic pathway for the preparation of the title compounds is depicted in Scheme 1.
5-Bromo-4-(3,4-dimethoxy-phenyl)thiazol-2-ylamine (2) was obtained by the bromination of 4-(3,4-dimethoxy-phenyl) thiazol-2-ylamine (1). 9 Nucleophilic displacement reaction of 5-bromo-4-(3,4-dimethoxy-phenyl)thiazol-2-ylamine (2) with an appropriate thiophenoxide anion resulted in the formation of 4-(3,4-dimethoxy-phenyl)-5-phenylsulfanyl-thiazol-2-ylamine (3). Oxidation of the sulfide (3) with hydrogen peroxide gave the respective sulfone (4). The imidazothiazole ring was synthesized by adopting the 3 + 2 approach wherein the nucleo- philic sites from the thiazole nucleus and electrophilic sites from α-haloketones were utilized. Thus, condensation of 4-(3,4-dimethoxy-phenyl)-5-phenylsulfanyl-thiazol-2-ylamine (3) and its sulfone (4) with phenacyl bromides yielded the hydrobromide salts of imidazothiazole derivatives, which on neutralization with aqueous sodium carbonate gave the required free bases (5a-c and 6a-c). The structures of all these newly synthesized 6-aryl-3-(3,4-dimethoxy-phenyl)-2-phenylsulfanyl-imidazo [2,1-b]thiazole (5a-c) and 6-aryl-2-benzene sulfonyl-3-(3,4-dimethoxy-phenyl)imidazo[2,1-b]thiazole (6a-c) were established by analytical and spectroscopic methods. UV spectral data of 6a-c revealed the presence of two absorption bands, one in the region of 274 -283 nm and other at 304 -319 nm. These bands are due to n-π* transition pertaining to S=O group which were found to undergo hypsochromic shift with increase in solvent polarity. IR spectra of 6a-c shows bands at 1535 (C=N), 1329 (asym), and 1180 (sym) (S=O of sulfone) cm
. The results of anthelmintic activity screening (Tables 1) revealed that both 6-aryl-3-(3,4-dimethoxy-phenyl)-2-phenylsulfanyl-imidazo[2,1-b]thiazole (5a-c) and 6-aryl-2-benzenesulfonyl-3-(3,4-dimethoxy-phenyl)imidazo[2,1-b]thiazole (6a-c) displayed good anthelmintic activity. It is observed that 2-arenesulfonyl derivatives (6) exhibited better anthelmintic activities compared with their arylthio counterparts (5) which can be attributed to the presence of a better pharmacophoric sulfonyl group. Similarly, anti-inflammatory activity screening (Table 2) shows that 2-arenesulfonyl derivatives (6) exhibited better anti-inflammatory activities compared with their arylthio counterparts (5).
Biological Activity
Anthelmintic activity. Materials and methods: All the chemicals were used of IP/BP specifications. Earthworms (pheritima postuma) of same size were used for evaluating anthelmentic activity using piperzine citrate, as a standard following the method described by Kakrani and Kalyani. 10 A suspension of 2.5% (w/v) and 1% (w/v) of test compounds were prepared in 1% (w/v) of gum acacia. A standard solution of 1.0% (w/v) of piperzine citrate was prepared in 1% (w/v) gum acacia. Six worms of approximately same size were placed in each petridish containing 50 mL of the suspension of the test compounds and standard drug at the above mentioned concentration. The control test having six worms in 50 mL of 1% (w/v) of gum-acacia solution was also carried out simultaneously. The average time required for the paralysis and death of worms was recorded. The paralysis time of worms was the time when the worms show no movement after the drug administration but become active on transferring them into a beaker containing hot water at 40 o C. The death of worms was ascertained by the absence of movements of the worms in hot water. The results are given in Table 1 .
Anti-inflammatory activity.
Materials and methods:
The anti-inflammatory activity was studied as per the method described by Table 2 .
Experimental Section

5-Bromo-4-(3,4-dimethoxy-phenyl)thiazol-2-ylamine (2).
To an ice cold solution of 4-(3,4-dimethoxy-phenyl)thiazol-2-ylamine (1) (0.1 mole) in glacial acetic acid (30 mL), a solution of bromine (5 mL, 0.1 mole) in acetic acid (10 mL) was added at 5 -10 o C drop by drop during 30 minutes. It was further stirred at room temperature for 2 hrs and cooled in an ice bath. 
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